Correlation of water and lidocaine flux enhancement by cationic surfactants in vitro.
The penetration of radiolabeled water and lidocaine through human epidermis was studied simultaneously using a flow-through apparatus under infinite-dose conditions. The donors were suspensions of lidocaine in propylene glycol:water mixtures containing cationic surfactants of varying alkyl chain length from three classes: alkyl dimethylbenzyl ammonium halides, alkyl trimethyl ammonium halides, and alkyl pyridinium halides. Each skin sample served as its own control; each was subjected to sequential treatments of control formulation with no surfactant, test formulation, and then a repeat control. Higher surfactant concentration resulted in greater enhancement ratios for both permeants. Peak surfactant enhancement effects were seen at alkyl chain lengths of 12 or 14 carbons. Strong correlation was noted between the enhancement ratios of water and lidocaine. Water permeation can serve as a predictor of the effects of surface-active compounds on the permeation of drugs. The data suggest that water and lidocaine utilize the same pathway through the horny layer.